Abstract -Interactive boards are usually used for the smart classrooms where both teachers and students can learn the lessons interactively through the boards. However, the current prices of these boards are relatively high; 4,500-7,000 USD. This paper proposes an alternatively low cost interactive board usingan infrared pen and a Wiimote. The proposed board consists of an infrared pen, a Wiimote, a projector, a computer and a display screen. The infrared pen createsan infrared spoton the display screen when pressed, whichthen will be detected by the Wiimote. The Wiimote sends the position of the spot on the screen to the computer installed the Wiimote program. Then, the computer converts the infrared spot into a drawing spot as does the regular pen with desired colour while the resultant spot is shown on the screen via the regular projector. The proposed interactive board has an approximately price up to 2,500 USD, which is1.8-2.8 times less expensive compared with the commercial boards.
I. INTRODUCTION
Using regular blackboards or whiteboards with chalks or whiteboard pens may cause some health problems due to dusts or chemical substances.To avoid these problems, many teachers may use a computer with a projector instead. However,teachers may have some inconvenient since they have to stay in front of the computerat most time for control the display during the classes. An interactive board would be an alternative choice since it allows both teachers and students to control the display directly at the board via a finger, pen or other device [1] - [5] .Unfortunately, the prices of commercial interactive boards arerelativelyhigh ($4,500-7,000 US) [6] . This paper proposes an alternative type of interactive boards using infrared pens and a Wiimote. Details of components and operation principle of the board are presented in Section 2. Details of the constructed board prototype and its experimental results and discussions are presented in Section 3; following by the conclusions in Section 4, respectively. Figure 1 shows the prototype of the proposed interactive board. The board consists of 5 components: a computer, a projector,an infrared pen(s), a Wiimote and a display screen, designated by the numbers 1, 2, 3, 4 and 5, respectively. The proposed interactive board operates when the user presses the button on the infrared pen (3) for drawing or selecting/clicking the object on the display screen (5). This action thuscreates an infrared spot on the display screen (5) at the same time. The Wiimote (4) has a function to detect the infrared spot appearing on the screen real-time, while sending information of position of the spot on the screen to the computer (1) via bluetooth at the same time. The computer (1) then processes the calculation that converts the infrared spot into the graphical spot with desired color and size (the color and size of the graphical spot can be selected or changed by the user via a computer). The graphical spot then is sent to magnify the picture size as required by the projector (2) and from the projector to show on the display screen (5), respectively.By this way, the user can draw or select/click the object directly on the screen, as well as changing the spot/line's color and size independently, without sitting in front of the computer all the time. 
II. COMPONENTS AND OPERATION PRINCIPLE

III. EXPERIMENTAL RESULTS AND DISCUSSIONS
The proposed interactive board was tested with the most often used programs for teaching classes, which were Microsoft PowerPoint, Microsoft Word and Paintbrush. Figure  2 shows the successive results of the tests. The proposed board can operate properly and effectively for all the tests. It would be concluded from the test results shown in Figure  4 that the Wiimote will have better capability of infrared spot detection when it was installed closer to the screen with less value of θ. For this prototype, the Wiimote could detect all spots with the installed distance up to 3 meters from the screen and with the angle of θ less than 5 degrees. The higher degrees of θ would be allowable only for the shorter installation distances of l, but would not be greater than 25 degrees at installed distance of 1 meter. These results reflect to the limitation when designing or implementing the Wiimote for the application such the interactive board. The proper distance and suitable angle for setting the Wiimote must be considered; otherwise, improved version of the Wiimote with higher detection rate at longer distance should be used instead.
IV. CONCLUSIONS
An alternative type of the interactive board using infrared pen and Wiimote has been proposed in this paper. The proposed interactive board can achieve 1.8 -2.8 times lower cost compared with the other commercial interactive boards. The proposed board prototype can operate properly with often used programs such as Microsoft PowerPoint, Microsoft Word and Paintbrush.It should be noted that the distance and angle between the Wiimote and the display screen of the board should beselected properly in order to achieve lowest errors for the displays.
